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INTRODUCTION 41 42
Childhood obesity is one of the most serious public health challenges of the 21st century. The problem is global and is 43 steadily affecting many low-and middle-income countries, particularly in urban settings. The prevalence has increased at 44 an alarming rate. World health organization (WHO, 2011) reported that in 2010 the number of overweight children under 45 the age of five is estimated to be over 42 million globally. Close to 35 million of these children are living in developing 46 countries (WHO, 2011) Nigeria being inclusive. Consumption of unprocessed foods is almost becoming an abomination 47 among children whenever the opportunity to eat arises. WHO (2011) reiterate that intake of excess processed foods 48 results into accumulation of fats measured in terms of percent body fat (%BF) and body mass index (BMI). Body 49 composition is composed of a variety of different tissue types including lean tissues (muscles, bones and organs) that are 50 metabolically active and fat (adipose) tissue that is not (Anderson and Hall, 1995 inadequate pre-natal, infant and young child nutrition. At the same time, they are exposed to high-fat, sugar, salt, energy-65 dense, and micronutrient-poor foods, which tend to be lower in cost. These dietary patterns, in conjunction with low levels 66 of physical activity, result in sharp increases in childhood obesity while under-nutritional issues remain unsolved (WHO, 67 2011). Toroitich-Ruto (1999) observed that obesity was previously rare in Africa (including Nigeria) where people 68 especially children consumed unprocessed foods. There was a decreased calorie intake relative to energy expenditure in 69 developing communities (Shils and Young, 1988; Finn, 1999) .
70
Inline with the submission of Ayenigbara (2010) that the problem of child obesity in the past three decades may be 71 easing in some countries, it expected to encourage participation in exercise. To reduce accumulation of excess fat by 72
Nigerian children, advocacy for physical activity participation has been on increase among healthcare providers (HCPs) 73 including physical and health education teachers at the primary and post primary school levels. interventions to reduce childhood lean body fat should be embarked on. This necessitates the need for a study that will 94 streamline the focus of healthcare providers in assisting children in their early stage of life to prevent adult obesity. 95 96
MATERIALS AND METHODS

98
The study was a randomized classic (before and after) experimental research design with two experimental 99 comparison groups and one control group as devised by Isaac and Michael (1981) . One of the two experimental groups is 100 actually for comparison because the trainings are not the same while the third group is a pure control group. A total of one 101 hundred and eighty (180) volunteered pupils were drawn conveniently from four (two public and two private) primary 102 schools in Ibadan based on type of school. The sample size ranges proportionately between thirteen (13) and ten (10) 103 pupils from primary three (3); and twenty (20) and eighteen (18) from primary four. In primary five (5), fifteen (15) pupils 104
were from three schools and twelve (12) from one school. Primaries three to five classes were used due to the advice of 105
Parents' Teachers' Association (PTA) on age barrier. Each of the schools had representation ranges from 40 to 48 pupils.
106
Systematic random sampling technique was used to allocate sixty (60) participants to each of the three groups, namely: 107 the aerobic exercise (AE), the progressive resistance exercise (PRE) and the control group. 108
The study was conducted in the Exercise Physiology Laboratory and Sports complex of the University 109 of Ibadan, Ibadan, Nigeria from January and July, 2011.The AE and PRE trainings were a twelve-week interval 110 trainings in which participants in the experimental groups were exposed to repeated periods of work, interspersed with 111 rest periods three times per week based on the principle of Armstrong and Welsman (1997 respectively in the first week. Week second ,third, fourth, fifth, eighth, ninth, tenth and eleventh had four (4) sets of 117 4,3,2,and 1 repetition respectively whereas weeks six (6) and Seven (7) with four (4) sets had 4,3,3 and 3 repetitions. 118
The last week had five (5) sets with 5,4,3,2 and 1 repetition in each of the stations. Excluding warm up and cool down, 119 the participants were made to continuously rotate within the stations until activities were completed. 120
The Progressive resistance exercise training protocol was on incremental number of repetitions (3 sets of 3 to 12 121 repetitions each) in line with Faigenbaum and Westcott (2000) guidelines. Appropriate overload was applied, rate of 122 progression was carefully considered, and resistance exercise training effect was monitored periodically to examine the 123 programme. The training sesion involved ten minutes calisthenic exercise as a form of warm-up. Resistance was 124 increased with each set. Participants were randomly divided into six lines of ten participants each. Seven exercises were 125 given one after the other and lasted for between thirty to sixty munites progressively under the guide of instructor. The 126 control group did not partake in any organised training during the period.
127
The PRESTIGE Stadiometer with weighing scale manufactured in India with Model Number of HM0016D was 128 used to measure body weight and height of the participants. Body weight of the participants was collected by standing on 129 weighing scale dressed in a gymnastic cloth and was recorded in kilograms to the nearest 0.1kg. to measure skinfold thickness of seven skin-fold sites of chest, triceps, subscapular, axilla, suprailiac, abdomen and thigh 138 of the participants. The calliper is graduated from 0mm to 67mm, with a constant pressure of 10g/mm. The researchers 139 pinched the right side (for consistency) of the pupils' skin at the appropriate site to raise a double layer of skin and the 140 underlying adipose tissue, but not the muscle. The calliper was then applied 1 cm below and at right angles to the pinched 141 skin and a reading was taken two seconds later. The mean of two measurements was taken. Where the two 142 measurements differ greatly, a third was done with the median value taken. The body density equations of Jackson and 143
Pollock ( 
154
The cooperation of the participants were sought via a collected signed letter of introduction from the Head of the 155 Department of Human Kinetics and Health Education, University of Ibadan, which was given to the pupil's parents, 156
proprietor/proprietress / Head-Teacher, pupil's class teacher for identification purpose. With this, awareness interaction on 157 exercise and its benefits were given to the pupils after a discussion with their teachers that were well incorporated into the 158 trainings. Finally, they all filled informed consent through their head teachers, class teachers and parents. 159
Data on the percent body fat and body mass index of the participants were collected before (pre) and after (post) 160 training programmes that lasted for twelve (12) weeks by the researchers with the help of fifteen Physical educators used 161 as assistants. The assistants were trained by ISAK certified exercise trainers for three weeks and also participated in two 162 weeks of pilot study conducted prior the actual work. PRE has an adjusted mean score value of 7.89%, experimental group of AE has the adjusted mean score value of 7.17 % 183 and control group has the adjusted mean score value of 7.95%. This indicated that AE was more effective than PRE. 184 
significant effect of the trainings on BMI of the children. This is because the F-test at p<0.05 shows a significant difference 193 exist among the three groups. In order to determine the magnitude and direction of the differences as well as the 194 contribution of the trainings on BMI, MCA as presented below was applied. 195 had also reiterated that the energy expenditure following higher total volume workouts appears to be elevated, with an 230 increase in fat utilization (due to a lower respiratory exchange ratio) during the period of resistance training. The evidence 231 unequivocally supports the combined use of aerobic exercise and progressive resistance trainings for optimal changes in 232 body composition to successfully attain weight management goals in children. Watts, Beye, Siafarias, O'Driscoll, Jones, 233
Davis, Green, (2004) also showed improvement in aerobic capacity similar to the current findings, and Bennett-Richards, 234
Kattenhorn, Donald, Oakley, Varghese, Bruckdorfer, Deanfield, Rees, (2002) were also able to elicit a reduction in both 235 body weight and blood pressure through exercise. The study adds to other evidences that increased physical activity 236 decreases weight gain and improves other health outcomes in overweight children and adolescents. 237 238
CONCLUSION
240
In other to make a habit of physical fitness part of the life of the youth, there is need to develop a school and community 241 relationship that ensures the maintenance of a moderate to vigorous lifestyle pattern. This connotes there must be private 242 sector initiatives in the provision of facilities, monitoring of their utilisation and the involvement of both government and 243 non-governmental organisations to help disseminate vital information that would increase awareness of the youths. AE 244 and PRE collectively have positive impact on body composition of children in Nigeria. It is recommended that physical 245 education curriculum in primary school be implemented in such a way that emphasis is laid on enjoyable participation in 246 AE and PRE, with its resultant carryover value in old age. 247 248 249 250
